PCT/US00/19821 



-LATENT COOPERATION TP^TY 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 

(PCT Rule 61.2) 


To: 

Commissioner 

US Department of Commerce 
United States Patent and Trademark 
Office, PCT 

201 1 South Clark Place Room 
CP2/5C24 

Arlington, VA 22202 
ETATS-UNIS D'AMERIQUE 

j in its capacity as elected Office 


Date of mailing (day/month/year) 
18 May 2001 (18.05.01) 




International application No. 
PCT/US00/19821 


Applicant's or agent's file reference 
30431. 7WO01 


International filing date (day/month/year) 
19 July 2000(19.07.00) 


Priority date (day/month/year) 

19 July 1999(19.07.99) 


Applicant 

GRAY, Harry, B. etal 



1. The designated Office is hereby notified of its election made: 

| X | in the demand filed with the International Preliminary Examining Authority on: 
15 February 2001 (15.02.01) 

EH in a notlce effectin 9 later election filed with the International Bureau on: 



2. The election | X | was 

□ 



was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 



The International Bureau of WIPO 


Authorized officer 


34, chemin des Colombettes 


Nestor Santesso 


1211 Geneva 20, Switzerland 


Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22) 338.83.38 ' 



Form PCT/IB/331 (July 1992) 



US00 19821 



The demand must be filed directly with the competent International Preliminary Examining Authority or. if two or more Authorities are competent, 
nittit/ieone chosen by the applicant. The fill name or two-letter code of thai Authority may be indicated by the applicant on the line below 
TPEA/ EPO 



PCT 

DEMAND 

under Article 3 1 of the Patent Cooperation Treaty: 
The undersigned requests that the international application specified below be the subject of 
international preliminary examination according to the Patent Cooperation Treaty and 
hereby elects all eligible Slates (except where otherwise indicated). 



CHAPTER II 



Identification of IPEA 



For International Preliminary Examining Authority use only 
Dale of receipt of DEMAND 



Box No. I IDENTIFICATION OF THE INTERNATIONAL APPLICATION 


Applicant's or agent's lilc reference 


International application No. 
PCT/US00/19821 


International filing dale (day/ month/year) 

19 July 2000 


(Earliest) Priority date (day/month/year) 

19 July 1999 



DETECTION OF BIOMOLECULES BY SENSITIZER-LINKED SUBSTRATES 



Box No. II APPLICANT(S) 



Name and address: (Family name followed by given name; for a legal entity, fitU official designation. 
1 he address htusr include jwstal code and name qfcountiy.) 

California Institute of Technology 
1200 East California Boulevard 
Pasadena, California 91125 
United States of America 



Telephone No.: 
(626) 395-4567 



Facsimile No.: 

(626) 577-2528 



Teleprinter No.; 



State (that is, country) of nationality: 
US 



State (that is, country) of residence: 
US 



Name and address: (Family name followed by&ven name; for a legal entity, full official designation 11m address must mcbida postal code and name of country.) 

GRAY, Harry B. 
1415 East California Boulevard 
Pasadena, California 91106 
United States of America 



State (that is, counuy) of nationality: 
US 



Stale (that is, country) of residence: 

US 



Name and address: (Family name followed by given name; for a legal entity, full official designation The address must inclxide postal code and name ofcoumiy.) 

CRANE, Brian R. 
719 N. Aurora Street 
Ithaca, New York 14850 
United States of America 



Sta te (/ha t is, coun try) of n a ti on a I i t y: 

US 



State (tiwt w f country) of residence: 

US 



|y | Further applicants are indicated on a continuation sheet. 



Form PCT/TPEA/40I (first sheet) (July 1998; reprint July 2000) 



See Notes to the demand form 



Sheet No. 2 



International application No. 

PCT/US00/19821 



Continuation of Box No. II APPLICANT(S) 



If none of the following sub-boxes is used, this sheet should not be included in the demand 



Name and address: (Family name followed by given name; for a legal entity, fill official designation. Ttie address must include postal code and name of country.) 

WINKLER, Jay R. 
1 1 10 N. Chester Avenue 
Pasadena, California 91 104 
United States of America 



State (that is, conn try) of" n at i onal i ty : 


State (that is, country) of residence: 


US 


US 


Name and address : (Family name fallowed by given name; for a legal entity, full official designation. The address must include postal code and name of country.) 


DMOCHOWSKI, Ivan Julian 




97 N. Holliston Avenue 




Pasadena, California 91106 




United States of America 




State (that is. country) of nationality: 


Slate (that is, country) of residence: 


US 


US 


Name and address: (Family name followed by given name; for a legal entity, fill official designation. The address must include, postal code and name of country.) 


WILKER, Jonathan J. 




2421 Kestral Boulevard 




West Lafayette, Indiana 47906 




United States of America 




State (that is, country) of nationality: 


State (that is, country) of residence: 


US 


us 


Name and address: (Family name followed by given name; for a legal entity, full 


official designation. T7ie address must include postal code and name of country.) 


State (that is, country) of nationality: 


State (that is, country) of residence: 


| Further applicants arc indicated on another continuation sheet. 



Form PCT/IPEA/401 (continuation sheet) (July 1998; reprint July 2000) See h'otes to the demand farm 



Sheet No. 3 . 



Internationa] application No 

PCT/US00/19821 



Box No. Ill AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The following person is [ X | agent | | common representative 

and I X\ has been appointed earlier and represents the applicani(s) also for international preliminary examination. 
I I is hereby appointed and any earlier appointment of (an) agcnt(s)/common representative is hereby revoked. 

| | is hereby appointed, specifically for the procedure before the International Preliminary Examining Authority, in addition to 
the agent(s) ; common representative appoinied earlier. 



Name and address: (Family name followed by given name; Jar a legal entity . Jiill official designation. 
The address must include postal code and name of country.) 

ADRIANO, Sarah B. 
Mandei & Adriano 
35 N. Arroyo Parkway, Suite 60 
Pasadena, California 91103 
United States of America 



Telephone No.: 

(626) 395-7801 



Facsimile No.; 

(626) 395-0694 



Teleprinter No. : 



□ Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
space above is used instead to indicate a special addr ess lo which correspondence should be sent. 



Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION 



Statement concerning amendments:* 

1 . The applicant wishes the international preliminary examination to start on the basis of: 
I X I the international application as originally filed 
the description | X | as originally filed 

I | as amended under Article 34 

the claims | X\ as originally filed 

| | as amended under Article 19 (together with any a ecorn parrying statement) 
1 | as amended under Article 34 

the drawings | * 1 as originally filed 

| | as amended under Article 34 

2. | 1 The applicant wishes any amendment to the claims under Article 19 to be considered as reversed. 

| | The applicant wishes the start of the international preliminary examination to be postponed until the expiration of 20 months 
from the priority date unless the International Preliminary Examining Authority receives a copy of any amendments made 
under Article 19 or a notice from the applicant thai he does not wish to make such amendments (Rule 69.1(d)). (['his check- 
box may be marked only where the time limit under Article 19 has not yet expired.) 

Where no check-box is marked, international preliminary examination will start on the basis of the international application 
as originally filed or, where a copy of amendments to the claims under Article 1 9 and/or amendments of the international application 
under Article 34 arc received by the International Preliminary Examining Authority before ii has begun to draw up a written opinion 
or the international preliminary examination report, as so amended. 



Language for the purposes of international preliminary examination: .English... 
1 X | which is the language in which the international application was filed. 
I 1 which is the language of a translation furnished for the purposes of international search. 
1 | which is the language of publication of the international application. 

[ 1 which is (he language of the translation (to be) furnished for the purposes oJ international preliminary examination. 



Box No. V ELECTION OF STATES 



The applicant herebv elects all eligible States (thai is. all Stales which have been designated and which are bound by Chapter II of 
thePCT) ' . 

excluding the following States which the applicant wishes not to elect: 



Form PCT/TPEA'401 (second sheet) (Jury 1998; reprint July 2000) 



See Notes to the demand form 



f 



Sheet No. 



Internationa] application No. 

PCT/US00/19821 



Box No. VI CHECK LIST 


The demand is accompanied by the following elements, in the language referred to in 
Box No. IV. Tor the purposes of international preliminary examination: 

1 . translation of international application sheets 


For International Preliminary 
Examining Authority use only 

received not received ♦ 

□ □ 


2. amendments under Article 34 


sheets 


□ 


□ 


3. copy (or. where required, translation) of 
amendments under Article 19 


sheets 


□ 


□ 


4. copy (or. where required;, translation) of 
statement under Article 19 


sheets 


□ 


□ 


5. letter 


sheets 


□ 


□ 


' 6. other (specify) 


sheets 


□ 


□ 


The demand is also accompanied by the itcm(s) marked below: 






I . | * | fee calculation sheet 


4. | | statement explaining lack of signature 




2. J separate signed power of attorney 

3. [~ 1 copy of general power of attorney: 

^ reference number, if any: 


5. 1 I nucleotide and or amino acid sequence listing in 
computer readable form 

6. £*T] other (specifr): transmittal sheet, postcard, cheq 


BSxNo. VR SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE 


S'exr to each signature, indicate the name of the person signing and th 


ie capacity in which rhe person signs (if such capacity is not oh\irms jir>m rea& 


'Jng the demand). 


Sarah B. Adriano 
Reg. No. 34,470 







For International Preliminary Examining Authority use only 



1 . Date of actual receipt of DEMAND: 



2. Adjusted date of receipt of demand due 
to CORRECTIONS under Rule 60.1(b): 



□ The date of receipt of the demand is AFTER the expiration of 19 months | 1 The applicant has been 
from the priority dale and item 4 or 5. below, does not apply. I 1 informed accordingly. 

I I The dale of receipt of the demand is WITHIN the period of 19 months from the priority date as extended bv virtue of 
I I Rule 80.5. " 



5 | I Althouch the date of receipt of the demand is after the expiration of 19 months from the priority date, the delav in arrival 
■ ' is EXCUSED pursuant to Rule 82. 



i^^^^^^—^^^^^^— For International Bureau use only 

Demand received from 1PEA on: 



Form PCT'H?EA/40I (last sheet) (July 1998; reprint July 2000) 



Sec Motes to the demand form 



PCT 



CHAPTER II 



FEE CALCULATION SHEET 
Annex to the Demand for international preliminary examination 

— For International Preliminary Examining Authority use only ■■ 



International 
appJicaiion No. 


PCT/US00/19821 


Applicant's or agent's 
Tile reference 


30431. 7WO01 



Date stamp of the IPEA 



Applicant 



California Institute of Technology et al. 



Calculation of prescribed fees 



I . Preliminary examination fee 



750 



Handling fee (Applicant's from certain States are. 
entitled to a reduction of 75% of the handling fee. 
Where the applicant is (or all applicants are) so en- 
titled, the amount to be entered al H is 25% of the 
handling fee.) 



Total of prescribed fees 

Add the amounts entered at P and II 

and enter totaJ in the TOTAL box 



137 



H 



887 



TOTAL 



Mode of Payment 

□ authorization to charge deposit 
account with the LPKA (see below) 

| X| cheque 

| | postal money order 

| [ bank draft 



| [ cash 

[" | revenue stamps 

| | coupons 

| | other (specify): 



Deposit Account Authorization (this mode of payment may not be available at all IPEAs) 

The IPEA/ EPO [ ~~| is hereby authorized to charge the total fees indicated above to my deposit account. 

I VI (this check-box may be marked only if the conditions for deposit accounts of the IPK4- so permit) is hereby 
LtlJ authorized to charge any deficiency or credit any overpayment in the total fees indicated above to 
my deposit account. 



50-0306 



Deposit Account Number 



Date (day-'montfi'year) 



Signature Sarah B. Adriano 



Form PCT/1PEA/401 (Annex) (Jury 1998; reprint July 2000) 



See Notes to the fee calculation sheet 



^PATENT COOPERATION TREi^ 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 
(PCT Article 36 and Rule 70) 




Applicant's or agent's file reference 
30431 .7WO01 



^ w ^ TT ___ . _____ See Notification of Trananittal of International 

FOR FURTHER ACTION p-^^minajy Examination Report (Form PCT/IPEA/416) 



International application No. 
PCIYUS00/ 19821 



Inte rnational filing date (day/month/year) 
19 July 2000(19.07,2000) 



Priority date (day/month/year) 
19 July 1999(19.07.1999) 



International Patent Classification (IPC) or national classification and IPC 
IPC(7): G01N 33/53, 33/542; C12Q 1/26 and US CI: 435/4, 7.1, 7.9, 7.92. 25, 175; 4367518, 537, 544 



Applicant 

CALIFORNIA INSTITUTE OF TECHNOLOGY 



1 . This international preliminary examination report has been prepared by this International Prdiminary 
E xamining Authority and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 3 sheets, including this cover sheet. 

| | This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings 
which have been amended and are the basis for this report and/or sheets containing rectifications made 
before this Authority (see Rule 70. 16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 0 sheets. 



This report contains indications relating to the following items: 
Basis of the report 



I 


El 


n 


□ 


in 


□ 


IV 


□ 


V 


13 


VI 


□ 


VII 


□ 


VIII 


□ 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



Date of submission of the demand 
15 February 2001 (15.02.2001) 



Date of completion of this report 
02 October 2001 (02.10.2001) 




Name and mailing address of the IPEA/US 

Commissioner of Patents and Trademarks 
Box PCT 

Washington, D.C. 20231 

Facsimile No. (703)305-3230 



Telephone No. 703-308-0196 



Form PCT/IPEA/409 (cover sheetXJuly 1998) 



• 



INTERNATIONAL PRELWBnARY EXAMINATION REPORT 




I. Basis f the report 



1 . With regard to the dements of the international application: * 
the international application as originally filed, 
the description: 

pages 1-110 as originally fded 

pages NONE , fded with the demand 

pages NONE , filed with the letter of . 

the claims: 

pages 111-114 t as originally filed 

pages NONE , as amended (together with any statement) under Article 19 

pages NONE , filed with the demand 

pages NONE , fded with the letter of . 

the drawings: 

pages 1-54 t as originally filed 

pages NONE , fded with the demand 

pages NONE , fded with the letter of . 

I | the sequence listing part of the description: 

pages NONE l as originally fded 

pages NONE , filed with the demand 

pages NONE , filed with the letter of . 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 
These elements were available or furnished to this Authority in the following language which is: 

[ | the language of a translation furnished for the purposes of international search (under Rule23.1(b)). 

|~] the language of publication of the international application (under Rule 48.3(b)). 

| | the language of the translation furnished for the purposes of international preliminary examination(under Rules 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino add sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

] contained in the international application in printed form. 

| fded together with the international application in computer readable form. 

I | furnished subsequently to this Authority in written form. 

| | furnished subsequently to this Authority in computer readable form. 

] The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as fded has been furnished. 

j~| The statement that the information recorded in computer readable form is identical to the written sequence listing 
has been furnished 

4. [Xl The amendments have resulted in the cancellation of 

[^] the description, pages NONE 
^ the claims, Nos. 1-19 
I | the drawings, sheets/fig NONE 

5 . This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in 
this report as " originally filed" and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70.17). 
** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 



Form PCT/IPEA/409 (Box I) (July 1998) 



INTERNATIONAL 



FREI^BfARY EXAMINATION REPORT PCT/U3^B821 



plication No. 



V. Reasoned statement under Rule 66.2 (a) (U) with regard to n velry , Inventive step r Industrial applies WBty; 
dtati ns and explanatl ns supporting such statement 



1. STATEMENT 



Novelty (N) Claims NONE YES 

Claims UT7 NO 

Inventive Step (IS) Claims NONE YES 

Claims U37 NO 

Industrial Applicability (IA) Claims 1237 YES 

Claims NONE NO 



2. CITATIONS AND EXPLANATIONS 

Claims 1-37 lack novelty under PCT Article 33(2) as being anticipated by Wilker et al. (Angew. Chem. Int. Ed., Jan 1999). 

Wilker et al. disclose substrates for rapid delivery of electrons and holes to buried active sites in proteins. The reference 
discloses a photochemical method for this purpose by tethering a Ru photosensitize! to a protein substrate, which reduces the P450 
heme very rapidly. By linking sensitizers to substrates, the reactive redox states in enzyme interiors can be studied more closely. 
The photosensitizer [Ru(bpy>] 2+ is linked through a hydrocarbon chain to a species with high affinity for the P450 heme pocket 
(imidazole, adamantane, or ethyl benzene). Laser excitation of Ru"-Im followed by reductive quenching yields a powerful reductant, 
Ru'-hn. In the presence of P450, the reductant is converted rapidly to Ru il -Im. This oxidation occurs at the same time as reduction 
of the heme group. The use of sensiazer-linked substrates allows the preparation of new oxidized and reduced states of P450. 

It is noted that any limitations present in the specification are not given patentable weight, as they do not appear in the claims. 
Further, applicant's arguments that the Wilker reference does not disclose or teach the use of sensitizer- linked substrates to detect 
and/or characterize biomolecules are unconvincing. The biomolecules of the present application includes P450, and the reference 
clearly discloses binding and detection of P450. Molecules such as Ru-Ad or Ru-hn bind P450, and the absorption spectra are 
obtained. 



Form PCT/IPEA/409 (Box V) (July 1998) 



i 



PATENT COOPERATION T 



From the 

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 



To: 

SARAH B. ADRIANO 
MANDEL & ADRIANO 
35 NO. ARROYO PARKWAY 
SUITE 60 

PASADENA, CA 91103 



\R\ E C E 0 V 



AUG 1 6 2001 




PCT 

MANDeLE ADRIANO 
WRITTEN OPINIqE 1£CTUA1 ^ QPER ^ ATTQW 

(PCT Rule 66) 



Applicant's or agent's file reference 
30431.7WO01 



International application No. 
PCT/USOO/19821 



Date of Mailing 
(day /month/year) 



10 AUU2UG1 



REPLY DUE 



within 1 months/days from 
the above date of mailing 



International filing date (day /month/year) 
19 July 2000 (19.07.2000) 



Priority date (day /month/year) 
19 July 1999(19.07.1999) 



International Patent Classification (IPC) or both national classification and IPC 
IPC(7): G01N 33/53, 33/542; C12Q 1/26 and US CI.: 435/4, 7.1, 7.9, 7.92, 25, 175; 436/518, 537, 544 



Applicant 

CALIFORNIA INSTITUTE OF TECHNOLOGY 



1 . This written opinion is the first (first, etc,) drawn by this International PreUrninary E xamining Authority. 

2. This opinion contains indications relating to the following items: 

Basis of the opinion 



I 


IEI 


II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



Reasoned statement under Rule 66.2 (a)(ii) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 



3. The applicant is hereby invited to reply to this opinion. 

When? See the time limit indicated above. The applicant may, before the expiration of that time limit, r equest 

this Authority to grant an e xt e nsion. See rule 66.2(d). 

How? By submitting a written reply, accompanied, where appropriate, by amendments, according to Rule 66.3. 

For the form and the language of the amendments, see Rules 66.8 and 66.9. 

Also For an additional opportunity to submit amendments, see Rule 66.4. 

For the examiner's obligation to consider amendments and/or arguments, see Rule 66.4 bis. 
For an informal communication with the examiner, see Rule 66.6 

If no reply is filed, the international preliminary examination report will be established on the basis of this opinion. 

4. The final date by which the international preliminary 

examination report must be established according to Rule 69.2 is: 19 October 2001 (19.10.2001) 



Name and mailing address of the IPEA/US 

Commissioner of Pa cut* and Trademark* 
Box PCT 

Washington, D.C. 20231 

Facsimile No. (703)305-3230 



Authorized officer 
Karuc Padmanabhan 
Telephone No. 703-308-0196 




FormPCT/IPEA/408 (cover sheet)(July 1998) 



N OPINION 



Inter* Ml application No. 
PCT/USOO/ 19821 



I. Basis of the opinion 



With regard to the elements of the international application:* 

£3 the international application as originally filed 

[3 the description: 

pages 1-110 , as originally filed 



pages NONE 



pages NONE 



filed with the demand 
filed with the letter of 



the claims: 
pages 111-114 



pages NONE 



pages NONE 



pages NONE 



1 as originally filed 

as amended (together with any statement) under Article 19 
, filed with the demand 

_, filed with the letter of 



the drawings: 
pages 1-54 



pages NONE 



pages NONE 



_j_ as originally filed 

, filed with the demand 

, filed with the letter of 



I | the sequence listing part of the description: 
pages NONE , as originally filed 



pages NONE 



pages NONE 



, filed with the demand 
filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to mis Authority in the 



language in which the international application was filed, unless otherwise indicated under this item. 
These elements were available or furnished to this Authority in the following language _ 



which is: 



1 I the language of a translation furnished for the purposes of international search (under Rule23. 1(b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination(under Rules 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the written 
opinion was drawn on the basis of the sequence listing: 

I I contained in the international application in printed form. 
I I filed together with the international application in computer readable form. 
I I furnished subsequently to this Authority in written form. 
I I furnished subsequently to this Authority in computer readable form. 

I I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 

international application as filed has been furnished. 
|~| The statement that the information recorded in computer readable form is identical to the written sequence listing 

has been furnished. 

4. The amendments have resulted in the cancellation of: 

I I the description, pages NONE 

I I the claims, Nos. NONE 

I I the drawings, sheets/fig NONE 

5. This opinion has been drawn as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)). 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in 
this opinion as "originally filed. " 



Form PCT/IPEA/408 (Box I) (July 1998) 



WRITTEN OPINION 



Inter3^^napplication No. 

PCT/USOO/ 19821 



V. Reas ned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability; 
citati ns and explanati ns supporting such statement 

1. STATEMENT 



Novelty (N) Claims NONE YES 

Claims i-37 NO 

Inventive Step (IS) Claims NONE YES 

Claims U37 NO 

Industrial Applicability (IA) Claims U37 YES 

Claims NONE NO 



2. CITATIONS AND EXPLANATIONS 

Claims 1-37 lack novelty under PCT Article 33(2) as being anticipated by Wilker et al. (Angew. Chem. Int. Ed. t Jan 1999). 

Wilker et al. disclose substrates for rapid delivery of electrons and holes to buried active sites in proteins. The reference 
discloses a photochemical method for this purpose by tethering a Ru photosensitizer to a protein substrate, which reduces the P450 
heme very rapidly. By linking sensitizers to substrates, the reactive redox states in enzyme interiors can be studied more closely. 
The photosensitizer [Ru(bpy)3] 2+ is linked through a hydrocarbon chain to a species with high affinity for the P450 heme pocket 
(imidazole, adamantane, or ethylbenzene) . Laser excitation of Ru u -Im followed by reductive quenching yields a powerful reductant, 
Ru ! -InL In the presence of P450, the reductant is converted rapidly to Ru ll -Im. This oxidation occurs at the same time as reduction 
of the heme group. The use of sensitizer linked substrates allows the preparation of new oxidized and reduced states of P450. 



Form PCT/IPEA/408 (Box V) (July 1998) 



WRITTEN OPINION 



|bnal application No. 
100/ 19821 



Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 



TIME LIMIT: 

The time limit set for response to a Written Opinion may not be extended. 37 CFR 1.484(d). Any response received after the 
expiration of the time limit set in the Written Opinion will not be considered in preparing the International Preliminary Examination 
Report. 



Form PCT/IPEA/408 (Supplemental Box) (July 1998) 



TENT COOPERATION TREA 



RECEIVED 
N °V o 9 2001 

GRAYCARy/GT.RATEN 



From the 

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 



To: 

SARAH B. ADRIANO 
MANDEL & ADRIANO 
35 NO. ARROYO PARKWAY 
SUITE 60 

PASADENA, CA 91103 




C E I 'If 



NOV 5 ,5 



MANDEL/& ADF IAN0 
INTELLECTUAL PROPER" V 



3001 



PCT 



OF TRANSMITTAL OF 
PRELIMINARY 
EXAMINATION REPORT 



NOTIFICATION 
m TERNATIONAL 



(PCT Rule 71.1) 



{day/month/year) ^ y qQJ 2Q01 



Applicant's or agent's file reference 
3043L7WO01 



IMPORTANT NOTIFICATION 



International application No. 
PCT/US00/19821 



International filing date (day/month/year) 
19 July 2000 (19.07.2000) 



Priority date {day/month/year) 
19 July 1999(19.07.1999) 



Applicant 



CALIFORNIA INSTITUTE OF TECHNOLOGY 



1 . The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application. 

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication 
to all the elected Offices. 

3. Where required by any of the elected Offices, the International Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 

4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices)(Article 
39(l))(see also the reminder sent by the International Bureau with Form PCT/IB/301). 

Where a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 
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Karuc Pachnanabhan 1 * f 


Washington, D.C. 20231 




Facsimile No. (703)305-3230 
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^Itent COOPERATION TREA'^^ 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 
(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
30431 .7WO01 



FOR FURTHER ACTION 



See Notification of Transmittal of International 
Preliminary Examination Report (Form PCT/IPEA/4 1 6) 



International application No. 
PCT/US00/19821 



International filing date (day/month/year) 
19 My 2000 (19.07.2000) 



Priority date (day/month/year) 
19 My 1999(19.07.1999) 



International Patent Classification (IPC) or national classification and IPC 
IPC(7): G01N 33/53, 33/542; C12Q 1/26 and US CL: 435/4, 7.1, 79, 7.92, 25, 175; 4367518. 537, 544 



Applicant 

CALIFORNIA INSTITUTE OF TECHNOLOGY 



1 . This international preliminary examination report has been prepared by this International Prdiniinary 
Examining Authority and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 3 sheets, including this cover sheet. 

\~\ This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings 
which have been amended and are the basis for this report and/or sheets containing rectifications made 
before this Authority (see Rule 70.16 and Section 607 of the Adrninistrative Instructions under the PCT). 

These annexes consist of a total of 0 sheets. 



This report contains indications relating to the following items: 
Basis of the report 



I 


!2<J 


II 


□ 


in 


□ 


IV 


□ 


V 




VI 


□ 


vn 


□ 


VIII 


□ 



Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



Date of submission of the demand 
15 February 2001 (15.02.2001) 



Date of completion of this report 
02 Octoter 2001 (02.10.2001) 




Name and mailing address of the I PEA/US 

Commissioner of Patents and Trademarks 
Box PCT 

Washington, D.C. 20231 

Facsimile No. (703)305-3230 



larticT 

Telephone No. 703-308-0196 



Form PCT/IPEA/409 (cover sheetXJuly 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



tio^^^H 



IntemaUo^^pPlicatirm No. 

PCT/USOO/19821 



I. Basis f the report 



1 . With regard to the dements of the international application: * 
the international application as originally filed, 
the description: 

pages 1-UO as originally filed 

pages NONE , filed with the demand 

pages NONE , filed with the letter of . 

the claims: 

pages 111-114 t as originally filed 

pages NONE , as amended (together with any statement) under Article 19 

pages NONE , filed with the demand 

pages NONE , filed with the letter of . 

the drawings. 

pages 1-54 t as originally filed 

pages NONE , filed with the demand 

pages NONE , filed with the letter of . 

j") the sequence listing part of the description: 

pages NONE z as originally filed 

pages NONE , filed with the demand 

pages NONE , filed with the letter of ' . 

With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 
These elements were available or furnished to this Authority in the following language which is: 

I"]] the language of a translation furnished for the purposes of international search (under Rule23.1(b)). 
I | the language of publication of the international application (under Rule 48.3(b)). 

| 1 the language of the translation furnished for the purposes of international preliminary exaniination(under Rules 
55.2 and/or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

I | contained in the international application in printed form. 

1 | filed together with the international application in computer readable form. 

I | furnished subsequently to this Authority in written form. 

I I furnished subsequently to this Authority in computer readable form. 

I | The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

I | The statement that the information recorded in computer readable form is identical to the written sequence listing 
has been furnished. 



The amendments have resulted in the cancellation of 

I | the description, pages NONE 

£3 tne claims, Nos. 1-19 

I | the drawings, sheets/fig NONE 

5 . | 1 This report has been established as if (some of) the amendments had not been made, since they have been considered to go 

beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 
* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to in 
this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70.17). 
** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 



Form PCT/IPEA/409 (Box I) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



Intcmatitrf^P^piication No. 

PCT/USOO/19821 



V. Reasoned statement under Rule 66.2(a) (U) with regard t novelty, Inventive step r Industrial applicability; 
citations and explanations supporting such statement 

1. STATEMENT 



Novelty (N) Claims NONE YES 

Claims ^37 NO 

Inventive Step (IS) Claims NONE YES 

Claims K37 NO 

Industrial Applicability (IA) Claims l^ YES 

Claims NONE NO 



2. CITATIONS AND EXPLANATIONS 

Claims 1-37 lack novelty under PCT Article 33(2) as being anticipated by Wilker et al. (Angew. Chem. Int. Ed., Jan 1999). 

Wilker et al. disclose substrates for rapid delivery of electrons and boles to buried active sites in proteins. The reference 
discloses a photochemical method for this purpose by tethering a Ru photosensitizer to a protein substrate, which reduces the P450 
heme very rapidly. By linking sensitizers to substrates, the reactive redox states in enzyme interiors can be studied more closely. 
The photosensitizer [Ru(bpy>] 2+ is linked through a hydrocarbon chain to a species with high affinity for the P450 heme pocket 
(imidazole, adamantanc, or ethylbenzene). Laser excitation of Ru n -hn followed by reductive quenching yields a powerful reductant, 
Ru'-Im. In the presence of P450, the reductant is converted rapidly to Ru ll -Im. This oxidation occurs at the same time as reduction 
of the heme group. The use of sensitizer- linked substrates allows the preparation of new oxidized and reduced states of P450. 

It is noted that any limitations present in the specification are not given patentable weight, as they do not appear in the claims. 
Further, applicant's arguments mat the Wilker reference does not disclose or teach the use of sensitizer- linked substrates to detect 
and/or characterize biomolecules are unconvincing. The biomolecules of the present application includes P450, and the reference 
clearly discloses binding and detection of P450. Molecules such as Ru-Ad or Ru-Im bind P450, and the absorption spectra are 
obtained. 



Form PCT/IPEA/409 (Box V) (July 1998) 



P< 

REQUEST 

The undersigned requests that the present 
international application be processed 
according to the Patent Cooperation Treaty. 



receiving Office use only 
International Application No. 



International Filing Date 



10/030861 



Name of receiving Office and "PCT International Application" 



Applicant's or agent's file reference 
(if desired) (12 characters maximum) 



Box No. I TITLE OF INVENTION 

DETECTI C^SJ OF BIOMOLECULES BY SENSITI^ER-UNKEl 


D SUBSTRATES 


Box No. n APPLICANT 


Name and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name of country. The country of the address indicated in 
this Box is the applicant 's State (i.e. country of residence if no State of residence is indicated below.) 
California Institute of Technology 
1200 East California Boulevard 
Pasadena, California 91125 
United States of America 


1 1 This person is also inventor. 


Telephone No. 
626/395-4567 


Facsimile No. 
626/577-2528 


Teleprinter No. 


State (i.e. country) of nationality: 
US 


State (i.e. country) of residence: 
US 


This person is applicant all designated all designated States except the United States the States indicated in 
for the purpose of: [~1 States ^ the United States of America [J of America only the Supplemental Box 


Box No. m FURTHER APPLICANT(S) AND /OR (FURTHER) INVENTOR(S) 


Name and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name of country. The country of the address indicated in 
this Box is the applicant 's State (i.e. country of residence if no State of residence is indicated below.) 

GRAY, Harry B. 
1415 East California Boulevard 
Pasadena, California 91106 
United States of America 


This person is : 

1 1 applicant only 

1 1 applicant and inventor 

DKI inventor only (If this check-box 
is marked, do not fill in below.) 


State (i.e. country) of nationality: 
US 


State (i.e. country) of residence: 
US 


This person is applicant all designated alt designated States except the United States the States indicated in 
for the purpose of: States | | the United States of America of America only Q the Supplemental Box 


Further applicants and/or (further) inventors are indicated on a continuation sheet. 


Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 


The person identified below is hereby/has been appointed to act on behalf 

of the applicant(s) before the competent International authorities as: agent common representative 


Name and address: (Family name followed by given name; for a legal entity, full official designation. 

The address must include postal code and name of country.) 
ADRIANO, Sarah B. 
Mandel & Adriano 
35 No. Arroyo Parkway, Suite 60 
Pasadena, California 91103 
United States of America 


Telephone No. 
626/ 395-7801 


Facsimile No. 
626/ 395-0694 


Teleprinter No. 


| | Mark this check-box where no agent or common representative is/has been appointed and the space above is used instead to 

indicate a special address to which correspondence should be sent. 



Form PCT/RO/101 (first sheet) (January 1997; reprint July 1997) 



See Notes to the request form 



Sheet No. 2 



Continuation of Box No. in FURTHER APPLICANTS AND/OR (FURTHER) INVENTORS 


If none of the following sub-boxes is used, this sheet is not to be included in the request. 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the address 
indicated in this Box is the applicant 's State (i.e. country of residence if no State of residence is 
indicated below.) 

CRANE, Brian R. 
719 N. Aurora Street 
Ithaca, New York 
United States of America 
< 


This person is : 

1 1 applicant only 

1 1 applicant and inventor 

inventor only (If this check-box 
is marked, do not fill in below.) 


State (i.e. country) of nationality: 
US 


State (i.e. country) of residence: 
US 


This person is applicant all designated all designated States except the United States the States indicated in 
for the purpose of: lZ] States [ j the United States of America ^| of America only | | the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the address 
indicated in this Box is the applicant 's State (i.e. country of residence if no State of residence is 
indicated below.) 

WINKLER, Jay R. 
1110 N. Chester Avenue 
Pasadena, California 91104 
United States of America 


This person is : 

[ 1 applicant only 

1 1 applicant and inventor 

^3 inventor only (If this check-box 
is marked, do not fill in below.) 


State (i.e. country) of nationality. 
US 


State (i.e. country) of residence: 

us 


This person is applicant all designated all designated States except the United States the States indicated in 
for the purpose of: | | States [_ the United States of America £^ of America only [ | the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the address 
indicated in this Box is the applicant 's State (i.e. country of residence if no State of residence is 
indicated below.) 

DMOCHOWSKI, Ivan Julian 
97 N. Holliston Avenue 
Pasadena, California 91106 
United States of America 


This person is : 

1 I applicant only 

1 I applicant and inventor 

1X1 inventor only (If this check-box \ 
is marked, do not fill in below.) 


State (i.e. country) of nationality: 

US 


State (i.e. country) of residence: 

US 


This person is applicant all designated all designated States except the United States the States indicated in 
for the purpose of: []] States [_J the United States of America ^] of America only j the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. Th$ address must include postal code and name of country. The country of the address 
indicated in this^Box is the applicant 's State (i.e. country of residence if no State of residence is 
indicated below.) 

WILKER, Jonathan J. 
2421 Kestral Boulevard 
West Lafayette, Indiana 47906 
United States of America 


This person is : 

1 | applicant only 

1 1 applicant and inventor 

1X3 inventor only (If this check-box 
is marked, do not fill in below.) 


State (i.e. country) of nationality: 

US 


State (i.e. country) of residence: 

US 


This person is applicant all designated all designated States except the United States the States indicated in 
for the purpose of: States the United States of America ^ of America only the Supplemental Box 


IX] Further applicants and/or (further) inventors are indicated on a continuation sheet. 
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Sheet No. 3 



Continuation of Box No. HI FURTHER APPLICANTS AND/OR (FURTHER) INVENTORS 


If none of the following sub-boxes is used, this sheet is not to be included in the request 


Name and address! (Family name followed by given name ; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the address 
indicated in this Box is the applicant s State (i.e. country of residence if no State of residence is 
indicated below.) 

DUNN, Alexander Robert 
4495 Terrell Lane 

Colorado Springs, Colorado 80908 
United States of America 
1 


This person is : 

1 I applicant only 

1 1 applicant and inventor 

1X1 inventor only (If this check-box 
is marked, do not fill in below.) 


State (i.e. country) of nationality: "* 

US 


State (i.e. country) of residence: 

US 


This person is applicant all designated all designated States except the United States the States indicated in 
for the purpose of: I 1 States. [ ] the United States of America of America only [ J the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the address 
indicated in this Box is the applicant 's State (i.e. country of residence if no State of residence is 
indicated below.) 


This person is : 

1 I applicant only 

1 1 applicant and inventor 

I 1 inventor only (If this check-box 
is marked, do not fill in below.) 


State (i.e. country) of nationality: 


State (i.e. country) of residence: 


This person is applicant all designated all designated States except the United States the States indicated in 
for the purpose of: | j States |__J the United States of America [ j of America only [ 1 the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the address 
indicated in this Box is the applicant s State (i.e. country of residence if no State of residence is 
indicated below.) 


This person is : 

1 I applicant only 

I | applicant and inventor 

1 I inventor only (If this check-box 
is marked, do not fill in below.) 


State (i.e. country) of nationality: 


State (i.e. country) of residence: 


This person is applicant ail designated all designated States except the United States the States indicated in 
for the purpose of: [ 1 States L 1 the United States of America I 1 of America only 1 1 the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the address 
indicated in tips Box is the applicant 's State (i.e. country of residence if no State of residence is 
indicated beldw.) 


This person is : 

1 I applicant only 

1 I applicant and inventor 

I 1 inventor only (If this check-box 
is marked, do not fill in below.) 


State (i.e. country) of nationality: 


State (i.e. country) of residence: 


This person is applicant all designated all designated States except the United States the States indicated in 
for the purpose of: 1 1 States 1 1 the United States of America \^\ of America only 1 1 the Supplemental Box 


[ ' 1 Further applicants and/or (further) inventors are indicated on a continuation sheet. 



Form PCT/RO/1 0 1 (first sheet) (January 1 997 ; reprint July 1 997) See Notes to the request form 



Sheet No. 4 



Box No. V DESIGNATION OF STATES 



The following designations are hereby made under Rule 4.9(a) (mark the applicable check-boxes; at least one must be marked): 
Regional Patent 

AP ARIPO Patent: GH Ghana, GM Gambia, K£ Kenya, LS Lesotho, MW Malawi, SD Sudan, SL Sierra Leone, SZ Swaziland 
TZ United Republic of Tanzania, UG Uganda, ZW Zimbabwe, and any other State which is a Contracting State of the Harare 
Protocol and of the PCT 

EA Eurasian Patent: AM Armenia, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan, KZ Kazakstan, MD Republic of Moldova, 
RU Russian Federation, TJ Tajikistan, TM Turkmenistan, and any other State which is a Contracting State of the Eurasian' 
Patent Convention and of the PC T 

EP European Patent: AT Austria, BE Belgium, CH and LI Switzerland and Liechtenstein, CY Cyprus, DE Germany, 

DK Denmark, ES Spain, FI Finland, FR France, GB United Kingdom, GR Greece, IE Ireland, IT Italy, LU Luxembourg 
MC Monaco, NL Netherlands, PT Portugal^ SE Sweden, and any other State which is a Contracting State of the European 
Patent Convention and of the PCT 

[3 OA OAPI Patent: BF Burkina Faso, BJ Benin, CF Central African Republic, CG Congo, CI Cote dTvoire, CM Cameroon. 

GA Gabon, GN Guinea , GW Guinea-Bissau, ML Mali, MR Mauritania, NE Niger, SN Senegal, TD Chad, TG Togo, and 
any other State which is a member State of OAPI and a Contracting State of the PCT (if other kind of protection or treatment 
desired, specify on dotted line) 



ei 



E) 



rional Patent (if other kind of protection or treatment desired, 
AE United Arab Emirates 

AL Albania 

AM Armenia 

AT Austria and Utility Model 

AU Australia 

AZ Azerbaijan 

BA Bosnia and Herzegovina 

BB Barbados 

BG Bulgaria 

BR Brazil 

BY Belarus 
CA Canada 

CH and LI Switzerland and Liechtenstein 

CN China 

CR Costa Rica 

CU Cuba 

CZ Czech Republic and Utility Model 
DE Germany and Utility Model 
DK Denmark and Utility Model 
DM Dominica 

EE Estonia and Utility Model 

ES Spain 

FI Finland and Utility Model 
GB United Kingdom 
GD Grenada 

GE Georgia . . . : 

GH Ghana 

GM Gambia 
HR Croatia 

HU Hungary 

H) Indonesia 

IL Israel 

IN India } 
IS Iceland 

JP Japan 

KE Kenya 

KG Kyrgyzstan 

KP Democratic People's Republic of Korea 

KR Republic of Korea 



KZ Kazakstan . 
LC Saint Lucia 
LK Sri Lanka 



specify on dotted line) : 
^ LR Liberia 

S LS Lesotho 

[3 LT Lithuania 

13 LU Luxembourg 

E] LV Latvia 

MA Morocco 

S MD Republic of Moldova 

^ MG Madagascar 

^ MK The former Yugoslav Republic of Macedonia 



B 
E) 
El 
B 

El 
B 

ei 
IS 



El 
El 

El 
El 
B 
El 
El 
El 
El 



MN Mongolia 

MW Malawi 

MX Mexico 

NO Norway 

NZ New Zealand 

Poland 

Portugal 

RO Romania 

RU Russian Federation 

Sudan 
Sweden 
Singapore 

Slovenia 

SK Slovakia and Utility Model 
SL Sierra Leone 

TJ Tajikistan 

TM Turkmenistan 

TR Turkey 

TT Trinidad and Tobago 

TZ United Republic of Tanzania . 

UA Ukraine 

UG Uganda 

US United States of America 



PL 
PT 



SD 
SE 
SG 
SI 



UZ Uzbekistan 

C3 VN Viet Nam 

H YU Yugoslavia 

E3 ZA South Africa 
C3 ZW Zimbabwe 

Check-boxes reserved for designating States (for the purpose of a national 
Patent) which have become party to the PCT after issuance of this sheet 

□ 

□ 



In addition to the designations made above, the applicant also makes under Rule 4.9(b) all designations which would be permitted 

Under the PCT except the designation(s) of 

The applicant declares that those additional designations are subject to confirmation and that any designation which is not confirmed 
before the expiration of 15 months from the priority date is to be regarded as withdrawn by the applicant at the expiration of that time 
limit. (Confirmation of a designation consists of the filing of a notice specijying that the designation and the payment of the designation and 
confirmation fees. Confirmation must reach the receiving Office within the 15-month time limit.) 



Form PCT/RO/101 (second sheet) (July 1997) 



See Notes to the request form 



Sheet No. 5 



Box No. VI PRIORITY CLAIM Further priority claims are indicated in the Supplemental Box I I 



The priority of the following earlier application(s) is hereby claimed: 



Country 

(in which, or for which, the 
application was filed) 


Filing Date 

(day/m onth/year) 


Application No. 


Office of filing 

(only for regional or 
international application) 


item (I) 
US 


19 July 1999 
19/07/99 


60/144,488 




item (2) 
US 


16 August 1999 
16/08/99 


60/149,278 




item (3) 
US j 


28 March 2000 
28/03/00 


60/192,703 





Mark the following check-box if the certified copy of the earlier application is to issued by the Office which for the purposes of the present international 
application is the receiving Office (a fee may be required): 



The receiving Office is hereby requested to prepare and transmit to the International 
^ Bureau a certified copy of the earlier application(s) identified above as item(s) : 1 
Box No. Vn INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Searching Authority (ISA) (If two or more International Searching Authorities \Q\ / £PO 
are competent to carry out the international search, indicate the Authority chosen; the two-letter code may be used) : 

Earlier search Fill in where a search (international, international-type or other) by the International Searching Authority has already been carried 
out or requested and the Authority is now requested to base the international search, to the extent possible, on the results of that earlier search. Identify 
such search or request either by reference to the relevant application (or translation thereof) or by reference to the search request: 
Country (or regional Office): Date (day/month/year) : Number: 



Box No. VHI CHECK LIST 



The international application contains 
The following number of sheets: 



1. 


Request 


: 5 


sheets 


2. 


Description 


:110 


sheets 


3. 


Claims 


4 


sheets 


4. 


Abstract 


: 1 


sheets 


5. 


Drawings 


: 57 


sheets 



Total 



177 sheets 



This international application is accompanied by the item(s) marked below: 



1. 


□ 


separate signed 


5. 


El 


fee calculation sheet 




□ 


power of attorney 




□ 




2. 


copy of general 


6. 


separate indications concerning 




□ 


power of attorney 




□ 


deposited microorganisms 


3. 


statement explaining 


7. 


nucleotide and/or amino acid 




□ 


lack of signature 






sequence listing (diskette) 


4. 


priority document(s) 


8. 




other (specify): transmittal 






identified in Box No VI 






sheet in duplicate, postcard, 






as item(s):. 






cheque 



Figure No. 



1 



of the drawings (if any) should accompany the abstract when it is published. 



Box No. DC SIGNATURE OF APPLICANT OR AGENT 



Next to each signature, indicate the name of the person signing and the capacity in which the person signs (if such capacity is not obvious from reading 
the request) 



Bv: fiUdi h bfitiV* 



Date: July 19, 2000 



Sarah B. Adriano 



1 . Date of actual receipt of the purported 
international application: 


2. Drawings: 


3. Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 


j | received: 


4. Date of timely receipt of the required 
corrections under PCT Article 1 1 (2); 


1 "^J not received: 


5. International Searching Authority ISA / 


6. | | Transmittal of search copy delayed 




specified by the applicant: 


until search fee is paid 





For International Bureau use only 



Date of receipt of the record copy 
by the International Bureau: 



Form PCT/RO/101 (last sheet) (January 1994; reprint July 1997) 
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This^^J is not part and does not count as a sheet of the n^^^.ional application. 



PCT 



For receiving Office use only 



FEE CALCULATION SHEET 
Annex to the Request 



International application No. 



Date stamped of the receiving Office 



Applicant's or agent's 

file reference 30431 .7WO01 



Applicant 

California Institute of Technology 



240. 



L 



450. 



CALCULATION OF PRESCRIBED FEES 

1 . TRANSMITTAL FEE 

2. SEARCH FEE 

International search to be carried out by EPO 

(If two or more International Searching Authorities are competent in relation to the international 
application, indicate the name of the Authority which is chosen to carry out the international search.) 

3. INTERNATIONAL FEE 
Basic Fee 

The international application contains 177 sheets. 

First 30 sheets | 427 

147 x 



x 10. = L 

remaining sheets additional amount 

Add amounts entered at bj and b 2 and enter total at B 

Designation Fees 

The international application contains 103 designations. 
11 x 92. = 



1470. 



1897. 



I 



1012. 



number of designation fees amount of designation fee 

payable (maximum I J) 

Add amounts entered at B and D and enter total at I L 

(Applicants from certain States are entitled to a reduction of 75% of the 
international fee. Where the applicant is ( or all applicants are) so entitled, the 
total to be entered at I is 25% of the sum of the amounts entered at B and D.) 

4. FEE FOR PRIORITY DOCUMENT | 

5. TOTAL FEES PAYABLE 

Add amounts entered at T, S, I and P, and enter total in the TOTAL box 



2909 



□ 



15 . 



3614 



TOTAL 



□ 



The designation fee are not paid at this time. 



MODE OF PAYMENT 

£3 authorization to charge 

deposit account (see below) 
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Attn ADRIANO Sarah B 

35 No. Arroyo Parkway, Suite 60 

Pasadena, Ca 91103 
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NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL SEARCH REPORT 
OR THE DECLARATION 

(PCT RnlP Ad 1\ 


Date of mailing 

(day/month^ear) 0?/1 2/2 000 


Applicant's or agent* s file reference 
30431. 7W001 


FOR FURTHER ACTION See paragraphs 1 and 4 below 


International application No. 

PCT/US 00/19821 


International filing date 
(day/month/year) j g j^-j /2Q00 


Applicant 

CALIFORNIA INSTITUTE OF TECHNOLOGY 



fx! The applicant is hereby notified that the International Search Report has been established and is transmitted herewith. 
Filing of amendments and statement under Article 19: 

The applicant is entitled, if he so wishes, to amend the claims of the International Application (see Rule 46): 

When? The time limit for filing such amendments is normally 2 months from the date of transmittal of the 
International Search Report; however, for more details, see the notes on the accompanying sheet. 



Where? Directly to the 



International Bureau of WIPO 
34, chemin des Colombettes 
121 1 Geneva 20, Switzerland 
Fascimile No.: (41-22) 740.14.35 



For more detailed instructions, see the notes on the accompanying sheet. 

2. I I The applicant is hereby notified that no International Search Report will be established and that the declaration under 
1 — 1 Article 17(2)(a) to that effect is transmitted herewith. 

3 - LZh Witn re 9 art * to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that: 

I I the protest together with the decision thereon has been transmitted to the International Bureau together with the 
1 — 1 applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices. 

| | no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made. 

4. Further action(s): The applicant is reminded of the following: 

Shortly after 18 months from the priority date, the international application will be published by the International Bureau. 
If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international application, or of the 
priority claim, must reach the International Bureau as provided in Rules 90o/s.1 and 90o/s.3, respectively, before the 
completion of the technical preparations for international publication. 

Within 19 months from the priority date, a demand for international preliminary examination must be fifed if the applicant 
wishes to postpone the entry into the national phase until 30 months from the priority date (in some Offices even later). 

Within 20 months from the priority date, the applicant must perform the prescribed acts for entry into the national phase 
before all designated Offices which have not been elected in the demand or in a later election within 19 months from the 
priority date or could not be elected because they are not bound by Chapter II. 





Name and mailing address of the International Searching Authority 

^ European Patent Office, P.B. 5818 PatenWaan 2 
J5ft NL-2280 HV Rijswijk 

Wjf Tel. (+31-70) 340-2040, Tx. 31 651 epo nl, 
* Fax: (+31-70) 340-3016 


Authorized officer 

Jaap Hurenkamp 
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These Notes are intended to give the basic instructions concerning the filing of amendments under article 19. The 
Notes are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions 
under that Treaty. In case of discrepancy between these Notes and those requirements, the latter are applicable. For more 
detailed information, see also the PCT Applicant's Guide, a publication of WIPO. 

In these Notes, 'Article", "Rule", and 'Section' refer to the provisions of the PCT, the PCT Regulations and the PCT 
Administrative Instructions respectively. 



INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19 



The applicant has, after having received the international search report, one opportunity to amend the claims of the 
international application. It should however be emphasized that, since all parts of the international application (claims, 
description and drawings) may be amended during the international preliminary examination procedure, there is usually 
no need to file amendments of the claims under Article 1 9 except where, e.g. the applicant wants the latter to be published 
for the purposes of provisional protection or has another reason for amending the claims before international pbulication. 
Furthermore, it should be emphasized that provisional protection is available in some States only. 



What parts of the International application may be amended? 

Under Article 1 9, only the claims may be amended. 

During the international phase, the claims may also be amended (or further amended) under Article 34 before 
the International Preliminary Examining Authority. The description and drawings may only be amended under 
Article 34 before the International Examining Authority. 

Upon entry into the national phase, all parts of the international application may be amended under Article 28 
or, where applicable. Article 41 . 



When? Within 2 months from the date of transmittal of the international search report or 1 6 months from the priority 

date, whichever time limit expires later. It should be noted, however, that the amendments will be considered 
as having been received on time if they are received by the International Bureau after the expiration of the 
applicable time limit but before the completion of the technical preparations for international publication 
(Rule 46.1). 



Where not to file the amendments? 

The amendments may only be filed with the International Bureau and not with the receiving Office or the 
International Searching Authority (Rule 46.2). 

Where a demand for international preliminary examination has beenris filed, see below. 



Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of 
one or more of the claims as filed. 

A replacement sheet must be submitted for each sheet of the claims which, on account of an amendment or 
amendments, differs from the sheet originally filed. 

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a daim is 
cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered, they must 
be renumbered consecutively (Administrative Instructions, Section 205(b)). 

The amendments must be made in the language In which the International application Is to be published. 



What documents must/may accompany the amendments? 
Letter (Section 205(b)): 

The amendments must be submitted with a letter. 

The letter will not be published with the international application and the amended claims. It should not be 
confused with the "Statement under Article 1 9(1)" (see below, under "Statement under Article 19(1)"). 

The letter must be In English or French, at the choice of the applicant. However, If the languag of the 
International application Is English, the letter must be In English; If the language of the International application 
is French, the letter must be In French. 
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The letter must indicate the differences between the claims as filed and the claims as amended. It must, in 
particular, incficate, in connection with each claim appearing in the international application (it being understood 
that identical indications concerning several claims may be grouped) .whether 

(i) the claim is unchanged; 

(H) the claim is cancelled; 

(iii) the claim is new; 

frv) the claim replaces one or more claims as filed; 

(v) the claim is the result of the division of a claim as filed. 



The following examples Illustrate the manner in which amendments must be explained In the 
accompanying letter: 

1 (Where originally there were 48 claims and after amendment of some claims there are 51 J: 

"Claims 1 to 29, 31 , 32, 34, 35, 37 to 48 replaced by amended claims bearing the same numbers; 
claims 30, 33 and 36 unchanged; new claims 49 to 51 added." 

2. (Where originally there were 1 5 claims and after amendment of all claims there are 11 J: 
"Claims 1 to 1 5 replaced by amended claims 1 to 11 

3. [Where originally there were 14 claims and the amendments consist in cancelling some claims and in adding 
new claims): 

•Claims 1 to 6 and 14 unchanged; claims 7 to 1 3 cancelled; new claims 1 5, 16 and 17 added." or 
"CM aims 7 to 1 3 cancelled; new claims 1 5, 16 and 1 7 added; all other claims unchanged." 

4. (Where various kinds of amendments are made]: 

"Claims 1-10 unchanged; claims 11 to 1 3, 1 8 and 1 9 cancelled; claims 1 4, 1 5 and 1 6 replaced by amended 
claim 1 4; claim 17 subdivided into amended claims 15, 1 6 and 1 7; new claims 20 and 21 added." 



"Statement under article 1 9(1 )" (Rule 46.4) 

The amendments may be accompanied by a statement explaining the amendments and in cheating any impact 
that such amendments might have on the description and the drawings (which cannot be amended under 
Article 19(1)). 

The statement will be published with the international application and the amended claims. 
It must be In the language In which the International appplication is to be published. 

It must be brief, not exceeding 500 words if in English or if translated into English. 

It should not be confused with and does not replace the letter indicating the differences between the claims 
as filed and as amended. It must be filed on a separate sheet and must be identified as such by a heading, 
preferably by using the words "Statement under Article 1 9(1 )." 

It may not contain any disparaging comments on the international search report or the relevance of citations 
contained in that report. Reference to citations, relevant to a given claim, contained in the international search 
report may be made only in connection with an amendment of that claim. 



Consequence If a demand tor International preliminary examination has already been filed 

If, at the time of filing any amendments under Article 1 9, a demand for international preliminary examination 
has already been submitted, the applicant must preferably, at the same time of filing the amendments with the 
International Bureau, also file a copy of such amendments with the International Preliminary Examining 
Authority (see Rule 62.2(a), first sentence). 



Consequence with regard to translation of the international application for entry into the national phase 

The applicant's attention is drawn to the fact that, where upon entry into the national phase, a translation of the 
claims as amended under Article 19 may have to be furnished to the designated/elected Offices, instead of, or 
in addition to, the translation of the claims as filed. 

For further details on the requirements of each designated/elected Office, see Volume II of the PCT Applicant's 
Guide. 
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INTERNATIONAL SEARCH REPORT 

(PCT Article 18 and Rules 43 and 44) 



Applicant's or agenf s file reference 

30431. 7W001 


POR FURTHER see Notification of Transmittal of International Search Report 
ACTION (Form PCT/ISA/220) as well as, where applicable, item 5 below. 


International application No. 
PCT/US 00/19821 


International filing date (day/month/year) 

19/07/2000 


(Earliest) Priority Date (day/month/year) 

19/07/1999 


Applicant 

CALIFORNIA INSTITUTE OF TECHNOLOGY 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 4 sheets. 

|X| It is also accompanied by a copy of each prior art document cited in this report. 



Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

(~| the international search was carried out on the basis of a translation of the international application furnished to this 
' Authority (Rule 23.1(b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

| | contained in the international application in written form. 

filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readble form. 



2. 
3. 



□ 
□ 
□ 
□ 

□ 

□ 
□ 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

Certain claims were found unsearchable (See Box I). 
Unity of invention is lacking (see Box II). 



4. With regard to the title, 

fX] the text is approved as submitted by the applicant. 

| | the text has been established by this Authority to read as follows: 



With regard to the abstract, 

[X] the text is approved as submitted by the applicant. 

I I the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 
1 — 1 within one month from the date of mailing of this international search report, submit comments to this Authority. 

The figure of the drawings to be published with the abstract is Figure No. 2 



I | as suggested by the applicant. fj None of the figures. 

| | because the applicant failed to suggest a figure. 
fX[ because this figure better characterizes the invention. 
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